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The provinci~1 ambulance services have developed into
highly trained professional emergency medical services over
the last few years. This rapid development seems to have
caught the medical profession by surprise, so much so that in
recent months some medical practitioners were of the opinion
that ambulance personnel were being trained to do more
than they should. Unfortunately many doctors still seem to
view the ambulance service as mainly a patient transport
service and not as the emergency medical service it has
become. It would be in the interest of the patient if a sound
working relationship between pre-hospital, hospital and
private medical practitioners could be established and that
each group becomes familiar with the capabilities of the
other. It is equally important that ambulance personnel be
welcomed into the health profession of which they are now
an integral part.
S Atr Med J 1990; 78: 320-322.
A look at the past
South Mrica was very much a part of the British Empire at
the turn of the century, and in line with British tradition of
that time, ambulance services were linked to the fIre services.
Combined services remained fashionable until well after World
War H. Up to that time, an ambulance was associated with
little more than rapid patient transport. The technique of
'scoop and scoot' was commonplace. Very little more than
basic fIrst aid was administered to the patient. Mter World
War H the value of the ambulance service as a formal health
service was realised and Britain. systematically established
ambulance services as health services independent from fIre
departments. The colonies, however, maintained combined
services.
During the Korean War the value of treatment before
transportation was illustrated. The value of the helicopter as a
means of rapid patient transportation was particularly dramatic.
Mobile Army Surgical Hospitals (MASH), close to the battle-
front, minimised the time spent getting the injured to special-
ised facilities. I The Vietnam War gave birth to the paramedic
concept and fIrmly established the use of the helicopter as an
ambulance. The impact of the time lapse prior to commence-
ment of treatment on survival of the injured was fInally
realised.!
During the 1970s the concept of the paramedic caught on in
the RSA and the Emergency Medical Assistant Course came
into being. It consisted of more advanced fIrst aid and intra-
venous fluid administration. This was a sought-after qualllica-
tion in the combined services. .
At the same time a young Cape Town doctor pioneered the
concept of the ambulance service as an independent health
service under medical supervision in the RSA.
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The Health Act of 1977 made ambulance services the
responsibility of the provincial administrations after the local
authorities found it difficult to fmance the service.
What has happened to ambulance services
in the RSA since the Provinces took over?
Local authorities still render ambulance services on an agency
basis on behalf of the Transvaal, the Orange Free State and
the tape Provincial Administrations. Natal has opted to pro-
vincialise their ambulance service. A percentage of the local
authorities in the Transvaal (especially in the PWV area) and
the OFS, opted to render the ambulance service as a combined
service. with their fIre department and not as an independent
health profession. This probably plays a major role in an
evident identity cri.sis of the ambulance service in the eyes of
the layman, because it is not clearly linked to a health service.
In the Cape and Natal the ambulance services are run as
purely health services and structured accordingly.
Major changes have taken place in the ambulance service in
recent years. Training has played a vital role in the upgrading
of pre-hospital emergency care since the Provinces took respon-
sibility in the 1980s. An Ambulance Training College was
established in each Province. Training courses presented by
these provincial colleges are appropriate to the needs of the
service, of high quality, concentrated and practically orien:"
tated. The courses include aspects such as basic and advanced
life support, emergency medical rescue, disaster management,
administration, advanced driving and instructors' modules,
aeromedical evacuation and water-related rescue. A National
Diploma in Ambulance and Emergency Care is presented by
several Technikons in conjunction with the Ambulance Train-
ing Colleges. All training courses include strict action and
treatment protocols to which ambulance personnel are to
adhere. This provides a signifIcantly reduced margin for error,
especially considering the high stress levels under which ambu-
lance personnel work.2 It also enables ambulance personnel to
carry out fairly advanced lifesaving procedures in the fIeld.
These protocols are drawn up by experts, and are reviewed by
the Ambulance Training Colleges on a regular basis.
Ambulance training in South Mrica compares well with
that in the Western world, and this country has probably
taken the lead in certain aspeCts of this fIeld. The more
advanced ambulance qualffications now entitle the holder to
register with the South Mrican Medical and Dental Council as
supplementary health services personnel.
Vehicles and equipment have been vastly upgraded. Much
has been done to improve the important emergency medical
communication networks in each provinc~. Standardisll,tion
and co-ordination apply not only at provincial but also at
national level.
The role ambulance personnel play as part
of the health team
Ambulance personnel now probably play a more important
role in pre-hospital care of the sick and injured than ever
before. A fact that is sometimes easily overlooked is that the
-
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Fig. 2. The Glasgow Coma Scale.
Conclusion
Trauma Score4
The Trauma Score IS a numerical grading system tor eSllmallng the seventy of
,nlury.· The score IS composeo 01 the Glasgow Coma Scale treduceo to
approxlmarely one tnlre total valuel and measurements 01 cardloou1monzry
function. Eacn parameter IS gIven a number 1"'9n for normal ana IOW tor
lmp~red funCllonL Seventy of Inlury IS estimated by summing the numbers.
The lowest score IS 1. and the hIghest score 1$ 16.
The ambulance service has become a professional health service
and forms the first link in the chain that starts with the
despatch of the ambulance and ends when the rehabilitated
patient is discharged. It is essential that all members of the
health care family work together as a team to ensure the best
interests of the patients we serve.
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Fig. 1. The Trauma Score.
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ambulanceman is usually the first suitably qualified person on
the scene to deal with medical emergencies. Ambulance per-
sonnel work under difficult and often extreme conditions,
mostly without the benefit of the direct supervision of a
medical doctor, which stands in sharp contrast to the normal
siruation in a hospital. Owing to the unique circumstances
under which the people work, it is essential that the rest of the
medical profession take note of their expertise and acquaint
themselves with the care being given before passing judgement
or criticisms.
A large part of the so-called 'golden hour', in which it is
essential to commence effective treatment of seriously injured
patients in order for them to survive, is usually taken up by
the extrication or transportation of the patient. The quality of
treatment provided by ambulance personnel during this period
.may well dictate the prognosis of the patient after arrival at an
appropriate hospital.2 The relationship between the ambulance
crew and the rest of the health team has become extremely
important: a poor understanding or disrespect for each other's
capabilities, profession or circumstances can affect the quality
of treatment of the patient adversely. On the other hand, it has
been found that a healthy relationship between the pre-hospital
and hospital teams fosters a murual sense of belonging that
culminates in a combined team effort, to the advantage of the
patient. In the interests of proper patient care, hospital staff
should familiarise themselves with the capabilities of their
local ambulance crews, the· circumstances and protocols under
which they work, as well as the equipment they use. It is now
more important than ever that ambulance crews be made to
feel part of the health team.
A friendly word of advice, acknowledgement, or encourage-
ment to become involved in assisting the hospital team with
the patient they have just brought in, will generate far more
goodwill and a better working relationship than a scathing
attack on the way that treatment was given or withheld.
Ambulance crews work mostly in a hostile and dangerous
environment as far as pre-hospital emergency care is concerned.
It is therefore important and in the interests of all concerned
that they do not feel alienated from the other health services
on arrival at the hospital's protected environment.
Actions by protocol
Most actions and procedures carried out by ambulance person-
nel are done according to predetermined protocols as laid
down by the Ambulance Training Colleges. To the layman or
the uninformed certain decisions may seem unorthodox at
first. A typical example would be if an ambulance crew with a
seriously injured ratient were to bypass certain hospitals in
favour of another. ,3
In the Transvaal the emergency/casualty sections of the
provincial hospitals have been graded into four levels according
to their capabilities. Particularly in urban areas, where hospitals
are situated in relatively close proximity, it may be in the
interest of a severely injured person to be taken directly to· a
specialised trauma unit (only at level 1 hospitals) rather than
to a level 3 (smaller or regional) hospital, only to be transferted
an hour later because of inadequate facilities or unavailability
of specialised personneJ.3 Obviously this decision would be
dependent on proper treatment being administered at the
scene and on board by a highly qualified ambulance crew.2
At other times the helicopter ambulance might for instance
be preferred to the conventional road ambulance. This decision
·will often be based on the Trauma Score (Fig. 1) or the
Glas~ow Coma Scale (Fig. 2) rating being below a certain
level. ,4 Usually such a patient will require the attention of a
level 1 centre or trauma unit.
322 SAMJ VOL 78 15 SEPT 1990
REFERENCES
1. Trunkey DD. Trauma. Sri Am 1983; 249(2): 20-27.
2. West JG, Williams MJ, Trunkey DD er al. Trauma systems: current status
- future challenges.JAMA 1988; 259: 3597-3600.
3. Easnnan AB, Lewis FR, Champion HR er al. Regional trauma system
design: critical concepts. AmJ Surg 1987; 154: 79-87.
4. Champion HR, Sacco WJ, Camazzo AJ er al. Trauma score. Grir Care Med
1981; 9: 672-676.
Chloroquine-resistant Plasmodium falciparum
malaria ·in the Kavango region of Namibia
B. L. SHARP, J. A. FREESE
Summary
The sensitivity to chloroquine of Plasmodium falciparum from
the Kavango region of Namibia was determined by a 24-hour
tes! in vitro. Twen!y-slx Isolates were successfully tested, of
~h~c~ 11 were resistant to a low degree, schizogony being
inhibited at 8 pmollwell. The results of the DiII-Glazko test for
the presence of 4-amlnoquinolines in urine indicate that
chloroquine is not Widely used in the area.
S Air Med J 1990; 78: 322-323.
Chloroquine-resistant Plasmodium falciparum malaria was fIrst
reported from Mrica in 1979 and has since spread throughout
mo.st of southern Mrica,l its occurrence having serious impli-
catIons for the treatment and control of the disease. The
mechanisms for the development of chloroquine-resistant
malaria have been shown to include adaptation and mutation
of genes followed by selection under drug pressure.2 The level
of resistance is considered to be influenced by dosage and
duration of use of the drug. Continued use of chloroquine in
areas where resistance occurs may lead to a higher degree of
stable resistance: It is therefore essential that background
levels of drug sensitivity be closely monitored in order to
control the disease adequately.
In vitro chloroquine resistance was fIrst detected in the
Ovambo region of Namibia in 1984.3 UnconfIrmed reports of
non-response to treatInent with chloroquine have also been
received from the Kavango region of Namibia. However, no
drug sensitivity studies have been carried out in this area of
southern Mrica. In May and June 1988, an investigation of
the in vitro sensitivity to chloroquine of P. falciparum in the
Kavango region was carried out. The results of this study are
reported here.
Materials and methods
Venous blood was collected in lithium/heparin tubes from
Research Institute for Diseases in a Tropical Environment
of the South Mcican Medical Research Council, Durban
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suspected malaria patients reporting to Andara Mission Hos-
pital and several clinics in the Kavango area between 23 May
and 1 June 1988. A urine sample was collected from each
patient for testing by the Dill-Glazko method4 for the presence
of 4-aminoquinolines. The blood and urine specimens were
transported on ice to a fIeld laboratory where they were
processed within 12 hours of collection. The laboratory con-
sisted of a thatch-roofed hut, with reed walls and ~ement floor.
A pair of portable 220 V generators supplied power to a
microscope, a centrifuge, an incubator and an automatic
pipette. To minimise contamination of the isolates to be
cultured, all plastic and glassware, as well as the melamine
table top that served as a working surface, were swabbed down
with 70% enthanol, and all pipettes, tubes and bottles were
flamed before use. In addition, surgical gloves. were worn
during the entire procedure to. protect both the operator and
the isolates.
Thick and thin blood smears were prepared from each blood
sample, stained with Giemsa's solution and examined micro-
scopically for the presence of P. falciparum.. Isolates were
considered to be unsuitable for the in vitro test if they contained
less than 500 parasites!/-11 and were diluted with fresh .0-
positive red blood cells if the parasitaemia exceeded 100000
parasites/).11. Isolates were further excluded if the patient was
known to have taken antimalarial drugs in the recent past
and/or if the Dill-Glazko test was positive. . .
Chloroquine sensitivity in vitro was determined by a modi-
fIcation of the Rieckmann microtechnique, as described by
Freese et al. 5 Briefly, infected erythrocytes were washed twice
in RPMI 1640 culture medium 'and suspended to 5% in
medium to which 10% non-immune human AB serum had
been added. Aliquots (50 /-11) of the suspensions were added to
the wells of microtitre platespredosed with 1, 2, 4, 5, 7, 8, 16
and 32 pmol chloroquine. Control wells contained no drug.
For each isolate tested, 3 wells per chloroquine concentration
were used. The plates were agitated for a few seconds to
dissolve the drug and then incubated at 38°C in an atInosphere
. of 3% oxygen, 4% carbon dioxide and 93% nitrogen for 24 - 28
hours. After incubation, a smear was prepared from each well,
allowed to dry and stored in slide boxes. These were trans-
ported to the Institute'S laboratory in Durban where they were
examined microscopically for the presence of schizonts (i.e.
parasites with more than 2 nuclei). Tests were considered
successful when at least 5% of trophozoites in the control wells '
had developed to schizonts. Isolates were classilied as resistant
when schizont development occurred at a concentration of ~
5,7 pmol chloroquine per well.
